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ABSTRACT 
 
Older adults (OA) are at higher nutritional risk (NR) and at risk for foodborne 
illness. This study assessed the effect of a newsletter-based SNAP-Ed program, Fresh 
Conversations (FC), on the NR of congregate meal site participants and identified the 
food safety behaviors placing them at increased risk of foodborne illness. FC is a monthly 
(30 minutes/month) newsletter-based SNAP-Ed program. Each meal site was assigned to 
either the treatment group (TREATMENT; n=62 meal sites) or control group 
(CONTROL; n=19 meal sites). TREATMENT (n=709 participants) received FC, while 
CONTROL (n=594 participants) did not. All participants (n=1,303) completed at least 
one questionnaire over three time points (Month 1 [PRE], 5 [MID] and 9 [POST]) during 
the 9-month study. A total of 354 participants completed a questionnaire at each time 
point. The questionnaire assessed NR, healthy eating self-efficacy, food safety behaviors, 
food security and sociodemographic characteristics. Participants were primarily widowed 
(56.7%), white (95.5%), female (76.8%), age 81+ (43.5%) who rated their health as 
“good” or “somewhat good” (60.4%). The majority (79.1%) were classified as having 
“high/marginal” food security. Nearly all (88.3%) were categorized as “at NR” or “at 
possible NR.” Baseline NR was significantly influenced by age (p <0.01), gender 
(p<0.05), education (p <0.01), self-reported health status (p <0.01), and self-efficacy (p 
<0.01). Those attending 4+ sessions of treatment resulted in significantly lower NR than 
CONTROL (p=0.043) when gender and self-efficacy were controlled. The food safety 
assessment revealed participants had lower adherence to food safety practices related to 
temperature control, reading sell-by/use-by dates on food packages, and cross-
vi 
 
 
contamination. Food safety behaviors were significantly (p<0.05) influenced by gender, 
race, age, education, and marital status. Findings suggest that attendance and baseline 
healthy eating self-efficacy are important factors that influence NR among congregate 
meal participants. Additionally, food safety education among congregate meal 
participants is needed in the areas of temperature control, cross-contamination, and 
product selection practices.  
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CHAPTER I 
 INTRODUCTION 
 
Background  
Aging is often associated with an increased number of chronic disease conditions 
and physical frailty that could negatively impact health status. The older adult population 
currently accounts for 14.7% of the total population in the United States (U.S.) and is 
expected to reach 20% by 2030 (Centers for Disease Control and Prevention [CDC], 
2013). Nearly all (92%) older adults in the U.S. have at least one chronic disease while 
77% have at least two (National Council on Aging [NCOA], 2014). Promoting good 
nutrition practices is critical to help older adults remain independent as many negative 
health consequences related to chronic disease are preventable through good nutritional 
practices.  
Despite the importance of adequate nutrition, older adults age 65+ are not 
consuming the recommended amount of fruits, vegetables, whole grains and dairy 
(United States Department of Agriculture [USDA], 2016). Those who are not eating 
enough may not be consuming adequate quantities of needed nutrients, thus placing them 
at higher nutritional risk. Malnutrition increases the risk of mortality, loss of muscle mass 
(sarcopenia), pressure sores, physical weakness and fatigue (Kamp, Wellman, & Russell, 
2010). These nutrition-related health consequences along with the adverse effects of 
chronic disease can lead to loss of independence.  
Moreover, older adults are more susceptible to foodborne infections compared to 
adults from other age groups due to a compromised immune system caused by age-
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related physiological changes (i.e. loss of stomach acidity) as well as poor nutrition 
(Anderson, Verrill, & Sahyoun, 2011). Each year, 48 million people get sick, 128,000 are 
hospitalized and 3,000 die from foodborne illness (CDC, 2016). Those who suffer most 
from these consequences are children and older adults (Food and Drug Administration 
[FDA], 2006). Thus, lifestyle intervention has become an important component to 
improve overall health and well-being among older adults.  
To promote the health and well-being of community-residing older adults, it is 
essential to provide them with community-based programming designed to improve their 
nutritional risk and lower their food safety risk. Nutrition and food safety interventions 
effectively influence well-being through improved knowledge (Francis, 2014; 
McClelland, Jayaratne, & Bird, 2013; Strohbehn, Arendt, Abidin, & Meyer, 2013), 
health-promoting behavioral change (Cottell et al., 2011; Francis, 2014; McClelland, 
Jayaratne, & Bird, 2013), and improved dietary intakes (Bhurosy & Jeewon, 2013; 
Francis, MacNab, & Shelley, 2014; Francis & Taylor, 2009). Delivering strong, useful, 
evidence-based, nutrition education to older adults is one good strategy to improve health 
while ensuring independence and better quality of life.  
An example of such a program is the Supplemental Nutrition Assistance Program- 
Education (SNAP-Ed), which promotes dietary intake following the Dietary Guidelines 
for Americans, increasing frequency of physical activity, and making heathier food 
choices within limited budget (USDA 2016). Through SNAP-Ed, older adults can receive 
an evidence-based nutrition education program that target behaviors improvement 
relevant to healthy eating and overall well-being (USDA, 2012).  
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To strengthen existing SNAP-Ed programs and develop new ones that effect 
change, it is essential to: (1) evaluate the impact of SNAP-Ed on nutritional risk, and (2) 
identify the factors that affect older adult nutritional status and food safety behaviors. 
Hence, the overall goal of this research was to address the effectiveness of SNAP-Ed in 
promoting health and wellness among older adults participating in a congregate meal 
program.  
 
Goals and Objectives 
Study 1: Nutritional Risk Among Congregate Meal Site Participants: Benefits of a 
Nutrition Education Program.  
Objective: The overall objective of this randomized controlled study was to 
examine the impact of the SNAP-Ed program, Fresh Conversations (FC), on nutritional 
status of congregate meal participants in a Midwest state. Fresh Conversations is a 
newsletter-based, nutrition education program delivered by trained facilitators. This once-
monthly (30 minutes) program aims to increase fresh produce and dairy intakes, improve 
food safety behaviors, and heighten food security among congregate meal participants. 
Fresh Conversations is designed based on the Health Belief Model (HBM) and includes 
activities such as group discussions, goal setting, taste testing, and physical activity 
within each session. The long-term goal is to improve the nutritional status, food security, 
and food safety risk of congregate meal site participants that could lead to increased 
quality of life among older adults.  
To evaluate the effectiveness of the program, the following research question was 
addressed: To what extent does Fresh Conversations impact: 
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i. Nutritional risk  
ii. Self-efficacy in overcoming barriers for healthy eating 
iii. Food safety behaviors 
iv. Food security?  
 
Study 2: Food Handling Practices Placing Congregate Meal Participants at Risk of 
Foodborne Illnesses.  
The objective of this cross-sectional study was to identify the food safety 
behaviors of which older adults did not fully adhere. The research question was: What 
food handling practices are congregate meal site participants not following consistently?  
 
Thesis Organization 
This research thesis starts with a review of literature relating to the U.S. older 
adult population, factors placing them at nutritional and food safety risk, an overview of 
effective nutrition education strategies and programs, and the description of the Fresh 
Conversations program. Next, the methodology for both studies is discussed, followed by 
two manuscripts. The nutritional risk manuscript will be submitted to the Journal of 
Nutrition Education and Behavior while the food safety manuscript will be submitted to 
the Journal of Food Protection. Manuscript authors were members of the research team. 
Dr. Sarah Francis will be the author of correspondence. Finally, conclusions, appendices 
and references conclude the thesis.  
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CHAPTER II 
REVIEW OF LITERATURE 
 
Introduction 
Nutrition plays an essential role in aging as it affects the health and well-being of 
adults later in life. Older adults should be offered opportunities to participate in food and 
nutrition programs that promote optimal nutritional status that can lead to healthful aging 
(Academy of Nutrition and Dietetics, 2012). The aging population in the United States 
(U.S.) is increasing, with 14.7% of the population aged 65+ years old (CDC, 2013). It is 
estimated that by 2030, the total U.S. older adult population will account for about 20% 
of the total population due to longer life expectancy and the baby boomer population 
(CDC, 2013). In Iowa, older adults age 65+ make up 15.3% of the total population, 
ranking Iowa as the 6th largest older adult population the U.S. (Administration on Aging, 
Administration for Community Living & United States Department of Health and Human 
Services [USDHHS], 2013; US Census Bureau, 2013;). Promoting health and good 
nutrition practices among older adults is critical in helping them remain community-
residing and independent.  
Poor health is not a natural part of aging; however, unhealthy lifestyle behaviors 
can negatively impact the health and well-being of older adults. As adults age, they may 
experience physical weakness, diminished visual and hearing ability (Wayne & 
Johnsrude, 2015), and possibly some cognitive declines due to Alzheimer’s or dementia 
(Clegg, Young, Illiffe, Rikkert & Rockwood, 2013; Wayne & Johnsrude, 2015). 
Untreated and/or uncontrolled chronic diseases can lead to many negative health 
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consequences. When these adverse effects occur, older adults may lose the ability to 
carry out activities of daily living (ADLs), resulting in decreased quality of life, and 
eventually the loss of independence (CDC, 2013). Fortunately, most of these negative 
health consequences are preventable through diet modification and physical activity. 
Older adults who eat a nutrient-rich diet and engage in regular physical activity (150+ 
minutes weekly) have lower risks of chronic disease such as cardiovascular disease 
(CVD), Type 2 diabetes, and hypertension (National Institutes of Health, 2014). Risks of 
fractures, bone loss, reduced muscle strength, arthritis, anxiety, and depression can also 
be prevented through healthy eating and active lifestyles (CDC, 2013). To attenuate these 
adverse health impacts, it is important to develop a research and/or evidenced-based 
health and wellness programming for older adults.  
 
Older Adult Health 
The health and well-being of older adults is often adversely affected by chronic 
disease. Nearly all (92%) older adults in the United States (U.S.) have at least one chronic 
disease, while 77% have at least two (NCOA, 2014). CVD, cancer, cerebrovascular 
disease such as stroke, and Type 2 diabetes are four of the leading causes of death and 
disability among adults aged 65 and over in the U.S. (National Health and Nutrition 
Examination Survey [NHANES], 2014). It is important to provide community-based 
efforts as a strategy to reduce the impact of these chronic diseases on older adults and 
improve their overall health and well-being. 
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Weight Status 
Aging is associated with body composition changes, where fat-free mass, mainly 
skeletal muscle mass, slowly decreases and fat mass increases. Increases in total fat mass 
possess higher risks for metabolic diseases in older adults (Villareal, Apovian, Kushner, 
& Klein, 2005). In addition to poor physical performance, overweight and obesity in 
older adulthood further contributes to overall weakness and frailty, which subsequently 
complicate the existing health conditions, such as CVD, stroke, hypertension, cancer, 
diabetes, and a shorter life expectancy (Bray, 2004; Villareal et al., 2005). The prevalence 
of chronic disease in the U.S. is highly influenced by weight status, particularly being 
overweight (Body Mass Index [BMI] = 25 to 29.9) or obese (BMI >30+) (CDC, 2012). 
Nationally, about 35% of adults age 65 and over are classified as obese; the Iowa rate is 
similar at 30% (CDC, 2012; The State of Obesity, 2013).  
Despite the positive predicted outcomes from older adult weight loss 
management, there are some associated concerns. The aging process typically slows 
down the ability of the body process essential nutrients efficiently. Weight loss 
management intervention could further lead to inadequate micronutrient consumption in 
older adults due to inadequate caloric intake and decreased ability to digest and absorb 
micronutrients (Ahmed & Haboubi, 2010). Research indicates that weight loss in older 
adulthood may accelerate muscle loss and cause sarcopenia (Newman et al., 2005). 
Sarcopenia is a common disease in order adults usually characterized by progressive loss 
of skeletal muscle mass and strength, often leading to poor quality of life, disability, and 
death (Cruz-Jentoft et al., 2010). Research also shows the possibility of increased bone 
8 
 
loss, increased risk of falls due to bone loss and increased mortality as a result of weight 
loss among older adults (Felix & West, 2013).  
In contrast, weight loss, when achieved through a hypocaloric diet and exercise 
training, has shown an effect that not only decreases frailty but also improves physical 
performance in older adults (Villareal et al., 2005). Additionally, by incorporating 
exercise training into a weight loss program, bone density turnover will decrease which 
could help reduce fall incidence among older adults (Villareal et al, 2011). Furthermore, 
weight loss among overweight and obese older adults also results in significant reduction 
of systolic blood pressure, hemoglobin A1c, C-reactive protein and LDL-cholesterol 
levels (Mossen, Milsom, Middleton, Daniels, & Perri, 2013).  
 
Cardiovascular Disease (CVD) 
CVD is the leading cause of morbidity and death in older adulthood. About 27.6 
million adults in the U.S. population have been diagnosed with a CVD-related condition 
(CDC, 2014). From 2012 to 2013, about 30% of males and 20.5% of females age 64 to 
74 years old were diagnosed with CVD (USDHHS, 2014). In Iowa, CVD and stroke are 
the first and fourth leading causes of death within the older population respectively (CDC 
2014). Over one-third (39%) of Iowans age 65 and older have been diagnosed with CVD 
(Iowa Department of Public Health, 2013). Lifestyle modifications are one means of 
lowering the risk and severity of CVD. Dietary interventions educating older adults on 
heart healthy dietary practices have been shown to prevent the occurrence of CVD and 
lower heart attack re-occurrence (Kant, Schatzkin, Graubard, & Schairer, 2000). 
Similarly, promoting physical activity among older adults is equally important in 
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reducing CVD risk. Regular physical activity decreases the risk of a first CVD 
occurrence by about 27% (USDHHS, 2014). 
 
Hypertension 
Hypertension, with the potential risks leading to coronary heart disease and 
stroke, is another leading mortality factor in the U.S. From 2009 to 2012, over two-thirds 
of the U.S. older adult population between the ages of 65 to 74 years reported incidence 
of uncontrolled high blood pressure (USDHHS, 2014). Many factors such as family 
history, alcohol consumption, smoking, and stress, are associated with elevated blood 
pressure levels; however, overweight and obesity while not being physically active are 
the root causes of hypertension (American Heart Association, 2015). Indeed, diet 
modification such as consumption of a low sodium and healthy diet comprised of whole 
grains, fresh fruits, vegetables, low-fat dairy, lean meats, and nuts (Toledo et al., 2013; 
Salehi-Abargouei, Maghsoudi, Shirani, & Azadbakht, 2013) and physical activity 
(Cornelissen & Smart, 2013; Fagard, 2001) has been shown to effectively reduce the 
incidence of high blood pressure in adults.  
 
Type 2 Diabetes 
Diabetes affects more than 29 million U.S. adults, while 86 million adults are 
diagnosed with pre-diabetes (CDC, 2014). The prevalence of diabetes rises with age, and 
is highest among adults age 60 and above. In Iowa, one in four adults age 65 to 74 and 
one-fifth of adults age 75+ have diabetes (Iowa Department of Public Health, 2013). 
Although non-modifiable factors such as family history, age and genetics account for 
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some of the risks in developing Type 2 diabetes, intervention strategies should also focus 
on modifiable risk factors such as being overweight or obesity, diet modifications, and 
inactive lifestyle, all of which could lead to insulin resistance and development of 
secondary complications that are associated with Type 2 diabetes (National institute of 
Diabetes and Digestive and Kidney Disease, 2014).  
 
Nutritional Risk 
 Despite the incidence of overweight and obesity among older adults, malnutrition 
is still a concern within this population. Malnutrition occurs in both undernourished and 
over-nourished individuals, mainly due to poor diet quality. It is estimated that over one 
million homebound older adults are experiencing malnutrition, while about 35-50% of 
community-residing older adults and 65% of older hospitalized patients are malnourished 
(National Resource Center on Nutrition, Physical Activity and Aging, 2015). 
Malnutrition increases the risk of mortality and infections, pressure sores, altered skin 
integrity, physical frailty and fatigue in older adults (Kamp, Wellman & Russell, 2010). 
These negative malnutrition-related health impacts increase the likelihood of loss of 
independence. It is important that older adults be provided with education and tools that 
will allow them to stay healthy. Effective nutrition education programming strives to 
address as many of these aforementioned factors as possible. 
 
Dietary Intakes 
Aging is associated with slower metabolism rates that lower energy requirements 
even though nutrient needs increase (Institute of Medicine [IOM], 2010). Physiological 
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changes in older adults also diminish the sense of smell and taste, and delay gastric 
emptying, which could indirectly contribute to malnutrition (De Boer, Ter Horst, & 
Lorist, 2013). Energy-dense, nutrient-poor food is readily available. Older adults 
frequently consume these foods have higher energy intakes but reduced intakes of key 
nutrients, which leads to higher prevalence of obesity and low nutritional status in lower 
income older adult household (Kamp, Wellman, & Russell, 2010). Only 17% of older 
adults consume a “good” quality diet, while the majority (68%) consume a diet that 
“needs improvement” (CDC, 2008). Despite the importance of adequate nutrition, older 
adults are not consuming enough fruits, vegetables, whole grains, and dairy (USDA, 
2016). Similarly, the CDC reports that the majority of older Iowans are consuming less 
than two fruits and three vegetables a day (CDC, 2013). Additionally, older adults are not 
consuming the recommended amounts of dairy (NHANES, 2014) and have the lowest 
calcium intake when compare to other age groups (NHANES, 2014).  
 
Food Safety and Older Adult Health 
Each year in the U.S., 48 million people get sick, 128,000 are hospitalized, and 
3,000 die from foodborne illnesses (CDC, 2016). Among those who suffer from 
foodborne illnesses, most are children and older adults (FDA, 2006). Older adults 
consistently have a higher rate of foodborne pathogen infections than do adults at any 
other age range (CDC, 2014). The increased risk is due in part to age-related immune 
function decline (FDA, 2016). Additionally, older adults are generally more vulnerable to 
bacterial infections due to physiological changes such as reduced stomach acidity, 
malnutrition, medical treatments and some underlying diseases (Anderson, Verrill, & 
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Sahyoun, 2011). Safe handling of food is crucial in adjusting health and well-being in 
older adults as it can minimize their risk of foodborne illness.  
Cates and others (2009) reported that although older adults agreed they know 
enough about proper food handling practices, many (60%) admitted there is room for 
improvement in keeping their food safe. Many older adults reported they did not adhere 
to or did not know about certain recommended food safety practices, such as reheating 
deli meats, fully cooking egg until it is not runny, proper leftover storage knowledge, and 
checking doneness of meat products using a thermometer (Cates et al., 2009). In addition, 
older adults reported that they did not usually carry out handwashing before preparing a 
meal, and most of them did not have a thermometer to monitor the temperature in their 
refrigerator (Anderson, Verrill, & Sahyoun, 2011). Understanding the food handling 
behaviors that are placing older adults at risk for foodborne illness will help guide food 
safety interventions that are targeted toward the needs and preferences of older adults.  
 
Nutrition Education Interventions 
Nutrition education is essential in promoting health and well-being among older 
adults. It ensures the promotion of good nutritional standards, which can lead to 
improved quality of life and reduced medical treatment costs in older adults by avoiding 
chronic diseases (Meck Higgins, & Barkley, 2003). Successful nutrition education 
interventions include multiple components designed to achieve measurable change 
(Bhurosy & Jeewon, 2013; McClelland, Jayaratne, & Bird, 2013; Wunderlich et al., 
2009). Nutrition education is an effective strategy to promote health among older adults 
through increased knowledge (Hersey et al., 2015; Francis, MacNab, & Shelley, 2014; 
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McClelland, Jayaratne, & Bird, 2013), health-promoting behavior changes (Cottell et al., 
2011, McClelland, Jayaratne, & Bird, 2013; Hersey et al., 2015), and improved dietary 
intakes (Bhurosy & Jeewon, 2013; Francis, MacNab, & Shelley, 2014; Francis & Taylor, 
2009). 
Nutrition interventions should: (1) be tailored to meet the interests and 
expectations of target audience (Meck Higgins, & Barkley, 2003; Parker,Widome, 
Nettleton & Pereira, 2010; Sahyoun, Pratt, & Anderson, 2004); (2) address targeted 
topics that are simple and limited, but concrete enough to understand (Sahyoun, Pratt, & 
Anderson, 2004); and (3) be based on learning and behavioral theories (Meck Higgins, & 
Barkley, 2004). It is also suggested that nutrition education for older adults incorporate 
group classes, as these trigger multiple ways of communication and encourage ideas 
exchange and provide a socialization component (Meck Higgins, Barkley, 2003; Parker, 
Powell, Hermann, Phelps, & Brown, 2011; Sahyoun, Pratt, & Anderson, 2004). For 
effective group-based programs, content should be enhanced and reinforced in different 
ways throughout a few sessions such as videos, PowerPoint presentations, or printed 
materials (Parker, Powell, Hermann, Phelps, & Brown, 2011). Although printed handouts 
alone are usually not favorable, it could be used for home reinforcement (Parker, Powell, 
Hermann, Phleps, & Brown, 2011). For group sessions, it is recommended to keep it 
short and precise as older adults often have shorter attention spans (Meck Higgins, & 
Barkley, 2004). In addition, the impact of nutrition education is enhanced when an 
assessment is included. This allows for the topics and materials to be tailored for the 
audience, which promotes better listening and acceptance of the information (Meck 
Higgins, & Barkley, 2004). 
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Federal Nutrition Programs for Older Adults 
A key aspect to successful nutrition education interventions is making them 
accessible to older adults. There are several community-based resources available that 
provide older adults with an opportunity to participate in lifestyle interventions. Two 
federally-funded nutrition programs include: the congregate meal program and the 
Supplemental Nutrition Assistance Program—Education (SNAP-Ed).   
 
Congregate Meal Program 
 The federally-funded Older American Act (OAA) established essential home and 
community-based supportive services for older adults such as home-delivered and 
congregate meals programs, family caregiver support programs, in-home assistance, 
preventive health services, transportation, job training and other supportive services 
(National Committee to Preserve Social Security and Medicare [NCPSSM], 2015). 
Nationally the congregate meal program reaches over 1.6 million older adults (American 
Society on Aging, 2014); while in Iowa there were 33,494 and 12,481 older adults 
registered under the congregate meal and home-delivered programs respectively (Iowa 
Department on Aging, 2013). The congregate meal program provides older adults with 
opportunities to socialize, consume a healthy hot meal, and receive nutrition education, 
all of which are necessary to stay healthy and independent (Iowa Department on Aging, 
2015). Nutrition education is required at least once monthly with all the materials or 
hand-outs prepared or pre-approved by a Registered Dietitian (Administration on Aging, 
2016). Congregate meal sites can serve as an effective setting for the delivery of effective 
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nutrition education that results in knowledge and behavioral changes (Brewer, Dickens, 
Humphrey, & Stephenson, 2016; Rosenbloom, Kicklighter, Patacca, & Deshpande, 
2008). 
 
Supplemental Nutrition Assistance Program-Education (SNAP-Ed) 
 SNAP is one of the largest nutrition assistance programs in the United States, 
serving over 46 million low-income individuals and families per year (Institute of 
Medicine, 2013). The goals of SNAP include improving: food security, access to 
healthier food, and encouraging individuals to make healthy food choices within a limited 
budget. SNAP-Ed is the education component of SNAP, emphasizing education efforts 
on: (1) following a healthy eating pattern across the lifespan to reduce risk of chronic 
disease; (2) making healthier food choices as recommended by the 2015 Dietary 
Guidelines for Americans; and (3) meeting the Physical Activity Guidelines for 
Americans (USDA 2016). SNAP-Ed delivers evidence-based, community-based, and 
comprehensive multi-level interventions to its target audience (USDA 2016). Delivering 
strong useful, current, research-based nutrition information to older adults may lead to 
improved dietary practices, lowered nutritional risk, and improved well-being. Currently, 
older adults comprise the smallest SNAP-Ed program audience, at eight percent (USDA, 
2012). This has limited the availability of program evaluation among older adults using 
validated assessment tools. Fresh Conversations 
Even though SNAP-Ed and the congregate meal program are two separate 
programs, they serve the same audience and have a joint mission to improve older adults’ 
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well-being through nutrition. Delivering SNAP-Ed program at congregate meal sites 
creates a more resource-efficient intervention for older adults.  
Fresh Conversations is the SNAP-ED program offered at select congregate meal 
sites in Iowa. Fresh Conversations (formerly known as Chef Charles) underwent 
extensive revisions based on findings from a pilot study that demonstrated a theory-
based, facilitative nutrition education program resulted in significant improvement of 
nutritional status and dietary intake frequencies of produce, dairy, and fats and sweets 
(Francis, MacNab, & Shelley, 2014). Fresh Conversations is designed using two 
theoretical models: Health Belief Model (HBM; Hochbaum, Kegels, & Rosenstock, 
1952; Maiman & Becker, 1974) and Social Marketing Theory (SMT; Storey, Saffitz, & 
Rimon, 2008). The behaviors Fresh Conversations targets include produce intake, 
calcium-rich foods, food safety, physical activity, and food security.  
 
Health Belief Model (HBM)  
The HBM is comprised of several constructs as shown in Table II-1. It suggests 
that in order for individuals to make behavioral changes, they should be first informed 
about the possible risks and severity of the health condition being discussed, the 
perceived barriers to treating this condition, the benefits of reduced risks, along with 
strategies about how to carry out the recommended changes through enhanced “self-
efficacy” (Glanz, Rimer, & Viswanath, 2008; Hochbaum, Kegels, & Rosenstock, 1952; 
Maiman & Becker, 1974;). This theoretical model was chosen as the program basis for 
Fresh Conversations as it aims to influence participants’ behavioral outcomes through 
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increasing awareness and risk perceptions, overcoming barriers, informing about 
outcome benefits and increasing confidence level of the target audience to take action.  
Table II-1: Key concepts and definitions of the HBM (Hochbaum, Kegels, & 
Rosenstock, 1952; Maiman & Becker, 1974) 
Concept Definition Examples 
Perceived Susceptibility  Belief about the likelihood 
of having a risk of getting 
a disease 
Defines the risk of a 
particular population 
Perceived Severity  Belief about how serious a 
condition is and its 
consequences  
Specify concerns of the 
risks and condition  
Perceived Benefits Belief in the effectiveness 
of action in lowering the 
risk and impact of a 
condition 
State the positive impacts 
to be expected 
Perceived Barriers Belief about the potential 
obstacles of advised action 
Recognize and decrease 
barriers through 
encouragement, incentives, 
and assistance  
Cues to action Strategies to be ready and 
start an action 
Promote awareness and 
provide information on 
how to carry out an action 
Self-efficacy Belief in self-ability to 
carry out an action 
Provide aids and training to 
reinforce confidence level 
to demonstrate desired 
behaviors 
 
Self-efficacy, self-confidence, and the belief in one’s ability to achieve a 
particular behavior (American Psychological Association, 2015), is critical in making 
lifestyle modifications (Schwarzer & Fuchs, 1995). Self-efficacy is usually incorporated 
into the later stage of the HBM to ensure the success of initiation and maintenance of the 
desired behavioral changes. Glanz, Rimer, and Viswanath (2008) suggested that people 
who understand the barriers to improving the targeted health behavior are more likely to 
have higher self-efficacy in overcoming them. Hence, it is expected that by creating 
nutrition education programs aimed at (1) increasing awareness, knowledge and skills 
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and (2) encouraging motivation and self-confidence to learn and apply lifestyle changes 
will lead to measurable behavioral change (Bandayrel & Wong, 2011; Bacerra, Allen, & 
Bacerra, 2016; Buglar et al., 2010; Fitzgerald & Spaccarotella, 2009; Reisi et al., 2016;).  
 
Social Marketing Theory (SMT) 
The SMT is a program development model that could result in positive behavioral 
changes (Evan et al., 2009; Francis, 2012; Francis, MacNab, & Shelley, 2014; Sun, Guo, 
Wang, & Sun, 2007). The SMT focuses on the consumer’s needs and prioritizes the 
consumer’s benefits when planning strategies (Andreason, 1994). The SMT consists of 
six cyclical steps, including (1) planning and strategy, (2) selecting channels and 
materials, (3) developing materials and pretesting, (4) implementation, (5) assessing 
effectiveness and (6) using feedback to refine the program (Lefebvre & Rochlin, 1997; 
Storey, Saffitz, & Rimon, 2008). These steps serve as a guide for program developers to 
focus on creating an effective needs and preference-based program tailored specifically to 
the target audience.  
 
Fresh Conversations Design 
 Fresh Conversations takes place once monthly at selected congregate meal sites, 
where participants meet for 30 minutes. The content of the program focuses on produce, 
dairy, food safety, food security and physical activity. Each session is led by trained 
facilitators. Participants receive a four-page Fresh Conversations newsletter at the time of 
the monthly meeting. The 30-minute monthly meeting includes a facilitated discussion 
about the “Topic of the Month,” simple exercise and stretching activities, taste testing 
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and goal setting. The content of each meeting is reviewed to ensure a balance between 
both active (e.g., group discussion) and passive (e.g. referral to information in the 
newsletter) delivery of information and that it addresses the HBM constructs.  
Fresh Conversations is facilitated by both paid paraprofessionals (e.g., meal site 
managers) and volunteers (e.g., HyVee dietitians, retired teachers). All facilitators receive 
training, although the type and intensity depends on when they begin. Training options 
include: (1) a face-to-face regional training session, (2) viewing training videos on 
appropriate facilitative techniques, and/or (3) one-on-one sessions between program 
coordinators (oversee Fresh Conversations delivery in designated Area on Agency’s 
programming area) and facilitators. Facilitators received a Facilitator’s Guide a month 
prior to the meeting. The Facilitator’s Guide contains instructions, directions and 
suggestions that allow facilitators to conduct the education session effectively.   
 
Summary 
The lifestyle practices and physiological changes in the body associated with 
aging is affecting older adults, putting them at higher risk for malnutrition and foodborne 
illnesses. Older adults are not consuming adequate nutrients despite increased nutrient 
needs, and some of them are also not following recommended food-handling practices 
despite being at higher risk for foodborne illnesses (Anderson, Verrill, & Sahyoun, 2011). 
To support the healthy aging of community-residing older adults, it is important (1) to 
assess the impact community-based nutrition education programs have on nutritional risk, 
(2) to understand the factors influencing older adult nutritional status, and (3) identify the 
food handling behaviors placing them at risk for foodborne illness. To date, there is 
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limited longitudinal data available concerning the effects of a SNAP-Ed program for 
older adults. 
For Study 1, we hypothesized that Fresh Conversations would result in 
improvement in nutritional status, dietary intake, food safety knowledge, and self-
efficacy. The following research questions were addressed: 
1. To what extent does the Fresh Conversations nutrition intervention program 
impact: 
a. nutritional risk and dietary practices 
b. self-efficacy in overcoming barriers for healthy eating 
c. food safety knowledge, and 
d. food security among community-residing older adults 
Study 2 intended to identify food safety behaviors that older adults were not fully 
adhering to and thus, placing them at higher risk for foodborne illness. The research 
question was: “What are the food safety practices that congregate meal site participants 
do not follow consistently?” 
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CHAPTER III 
METHODOLOGY 
 
Study Design 
This study objective was two-fold. First, it evaluated the impact of the SNAP-Ed 
program, Fresh Conversations, on nutritional risk, self-efficacy for overcoming healthy 
eating barriers, food security, and food safety practices among congregate meal site 
participants. Second, it assessed the food safety practices of congregate meal site 
participants. This study design was reviewed by the university’s Institutional Review 
Board and received “exempt” status.  
Participants 
A convenience sample of congregate meal program participants (n=1,303) was 
recruited from 81 congregate meal sites from six Area Agencies on Aging (AAA) across 
58 counties (44 rural, 14 urban) throughout Iowa. Rural counties were defined using the 
rural continuum code of 4 and higher (Economic Research Services [ERS], 2008). 
Recruitment took place via in-person presentations at the meal sites. Each meal site was 
assigned to either the control group (CONTROL) or treatment group (TREATMENT) 
based on whether FC was being offered at the time of the study (Table III-1).  
Table III-1: Fresh Conversations Study Overview 
 Treatment Control 
Number of Meal Sites 62 (43 rural; 69.4%) 19 (15 rural; 78.9%) 
Intervention  Attended monthly Fresh 
Conversations meeting 
 None 
Evaluation  Complete questionnaires at three time points:  
o Month 1 (PRE, n=784) 
o Month 5 (MID, n=807) 
o Month 9 (POST, n=781) 
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Program Evaluation 
All meal site participants were offered a questionnaire to complete at three time 
points (Month 1-PRE; Month 5-MID; Month 9-POST) (Appendix A). All participant 
completing a questionnaire (n=1,303) was assigned an identification code initially to 
ensure that each questionnaire was matched to the correct participant; total of 354 
participants completed a questionnaire at all three time points. The 12- to 14-page 
questionnaire was comprised of validated questionnaires measuring nutritional risk, self-
efficacy, food safety behaviors, and food security. Additionally, the MID and POST 
questionnaires included a qualitative program evaluation. Sociodemographic questions 
included age, gender, racial/ethnic group, marital status, education, and self-reported 
health status (i.e., “In general, how would you describe your health?”).   
 
Dietary Screening Tool (DST) 
The DST assesses nutritional risk among older adults by considering their dietary 
intake frequency of fruits, vegetables, dietary fiber, lean protein, added fat, sugars and 
sweets, dairy, and processed meats. The DST has a total of 25 food and behavior specific 
questions (Table III-2), which can be completed by individuals in less than 10 minutes 
and scored by clinicians in less than 5 minutes (Bailey et Al., 2007; Bailey et al., 2009). 
The DST has an 83% sensitivity level, 79% accuracy level, 75% of positive predictive 
values, and 75% specificity when compared to the risk identification based on Dietary 
Reference Intake (DRI). The maximum score of 100 points is divided into 7 diet 
component categories: 
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Table III-2: Dietary Screening Tool (DST) Scoring 
Diet Categories Points 
Added Fats, Sugar, and Sweets 25 
Whole fruit and Juice 15 
Vegetables 15 
Total and whole grains 15 
Lean Protein 10 
Dairy 10 
Processed Meat 10 
 
 Higher points are given to higher frequency of consumption from the “healthier” 
food groups (e.g., lean protein), and inverse scoring is used for the “less healthy” food 
groups (e.g., processed meats) (Bailey, 2009). A higher score is desirable as it indicates 
lower nutritional risk (“nutritional risk” [<60 points], “possible nutritional risk” [60-75 
points], and “not at risk” [>75 points]) (Bailey, 2009). 
 
Healthy Eating Self-Efficacy Scale  
The Healthy Eating Self-Efficacy Scale (goodness of fit Index: 0.98; root mean 
square (RMS): 0.059, RMs error of approximation: 0.3) (Schwarzer & Renner, 2000) 
assessed self-efficacy in overcoming barriers to achieve healthy eating habits. Five 
barriers are listed in the Likert scale questionnaire, assessing the likelihood of 
participants in making diet changes under different situations (1 = “Very uncertain,” 4 = 
“Very certain”). The total score is averaged to a maximum of 4 points. A higher total 
score indicates higher self-efficacy in overcoming barriers and carrying out nutritional 
modifications.  
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Food Safety Behavior Quiz (FSBQ) 
A 10-question FSBQ assessed the food safety behaviors among the participants 
(University of Hawaii Cooperative Extension, 2006). Participants responded with “Yes” 
(1 point), “No” (0 point), and “Sometimes” (0.5 points) that reflects their frequencies of 
carrying out each practice. The responses were tallied for a total score with maximum 
possible score of 10 points (University of Hawaii Cooperative Extension, 2006). The 
FSBQ is a tool which SNAP-Ed has been using to measure food safety behaviors for 
family even though it is not a validated tool.  
U.S. Household Food Security Survey Module: Six-Item Short Form 
The U.S. Household Food Security Survey Module: Six-Item Short form (ERS, 
2014) assessed food security among participants. This survey tool includes questions 
inquiring about food eaten in individual households in the past 30 days, and if they could 
afford food they need (ERS, 2014). Responses include “often” (1 point), “sometimes” 
(0.5 point), or “no” (0 point); maximum scores equal 6 points. A higher total food 
security score indicates “very low” food security, while lower total scores indicates “high 
or marginal” food security (ERS, 2014).  
 
Qualitative Evaluation 
At Months 5 and 9, participants completed a qualitative program evaluation. This 
evaluation inquired after participant satisfaction, program attendance, and perceived 
lifestyle changes made as a result of Fresh Conversations.  
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Data Analysis 
 Statistical analyses were conducted using IBM SPSS Statistics, version 24.0. 
General descriptive statistics were used to summarize and analyze sociodemographic 
factors, program evaluation data, nutritional risk categories, healthy eating self-efficacy, 
food safety behaviors, and food security. All statistical analyses were conducted using 
actual total point values. Baseline differences in sociodemographic characteristics 
between TREATMENT and CONTROL were identified using independent t tests. 
Analysis of covariance analysis (ANCOVA) assessed changes from each time point for 
TREATMENT and CONTROL for each variable while controlling for baseline 
differences. A two-way repeated measure ANOVA was used to assess changes of each 
parameter from all three time points.  
Block regression analysis predicted the factors impacting baseline nutritional risk. 
Participants from both CONTROL and TREATMENT who completed the PRE 
questionnaire (n=720) were included. Sociodemographic factors with demonstrated 
association with nutritional status (self-reported health status, education, age, gender, 
self-efficacy, and food security level) were included in this model.  
A general linear model analysis examined the association between attendance, 
gender and self-efficacy with change in nutritional risk score (POST score minus PRE 
score). For this analysis, only participants who had completed a questionnaire at all three 
time points were included (n=354).  A minimal dosage effect of attending at least four 
sessions was established; therefore, to adequately test for the effect of the full program 
implementation, participants who had minimal program attendance (i.e., 1 to 3 sessions) 
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were excluded from the analysis. The final analysis compared participants who attended 
four or more sessions with the no contact control group (n=145).   
General descriptive analysis summarized the frequency of responses to FSBQ 
questions. Chi-square tests examined the association between sociodemographic factors 
and individual food safety practices. For data analysis purposes, race, marital status, and 
education were regrouped into binary variables. Race was divided into those who 
identified as being people of color (i.e., African American, Hispanics/ Latinos/Latinas, or 
Asians; n=42) and white (n=968). Marital status was categorized as “married” and “non-
married” (those who identified as single, widowed or divorced). Education was 
regrouped into “high school or less” (those with less than higher school degree) or “some 
college and above”.
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CHAPTER IV 
NUTRITIONAL RISK AMONG CONGREGATE MEAL SITE PARTICIPANTS: 
BENEFITS OF A NUTRITION EDUCATION PROGRAM 
 
Introduction 
Adequate nutrition plays an important role in promoting healthy aging while 
delaying the onset of disease and disability. Despite the importance of adequate nutrition, 
in the United States (U.S.) older adults age 65+ are not consuming the recommended 
amount of fruits, vegetables, whole grains, and dairy (United States Department of 
Agriculture, 2016). Older adults who are not consuming the recommended number of 
servings from each food group might not be consuming adequate amounts of the nutrients 
they need therefore placing them at higher nutritional risk.  
Nutrition education is one strategy to encourage older adults to choose a more 
nutrient-dense diet. The Supplemental Nutrition Assistance Program-Education (SNAP-
Ed) promotes healthful eating by emphasizing diet and behavioral outcomes consistent 
with the Dietary Guidelines for Americans and MyPlate (United States Department of 
Agriculture [USDA], 2012) for older adults with limited incomes. Fresh Conversations 
(FC) is a monthly SNAP-Ed, newsletter-based education program offered at select 
congregate meal sites in a Midwest state. FC is a revised version of Chef Charles (Russell 
& Oakland, 2007). FC was revised to be a theory-based, facilitative program, as pilot data 
demonstrated greater improvement in nutritional status and dietary intake frequencies of 
produce and dairy as well as reduced fats and sweets consumption among congregate 
meal program participants using this format (Francis, MacNab, & Shelley, 2014).   
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The FC program targets the following behaviors: consumption of produce and 
dairy; food safety; food security; and physical activity. Participants meet once monthly 
for a 30-minute facilitative session conducted by a trained facilitator. Each participant 
receives the four-page FC newsletter while facilitators receive a Facilitator’s Guide 
highlighting the main monthly nutrition message and directions facilitating for the 
session. The content of the Facilitator’s Guide ensures a balance between both active 
(e.g., group discussion about barrier to a desired behavior) and passive (e.g., referral to 
information in the newsletter) delivery of information. Each session is designed to be 
interactive with a group discussion, goal setting, physical activity break, and tasting of 
the monthly recipe.  
Fresh Conversations is based on the Health Belief Model (HBM; Hochbaum, 
Kegels, & Rosenstock, 1952) which suggests people’s readiness and confidence level to 
take action is influenced by their perceived risk and susceptibility toward a particular 
outcome as well as the benefits and barriers to taking actions (Glanz, Rimer & 
Viswanath, 2008; Hochbaum, Kegels, & Rosenstock, 1952). The HBM has been used as 
the theoretical basis for many effective nutrition education interventions that result in the 
desired behavior change outcomes (Deshpande, Basil, & Basil, 2009; Ghaffari, Tavassoli, 
Esmaillzadeh & Hassanzadeh, 2012; Mardani, Shahraki, & Piri, 2010; Taghdisi & 
Nejadsadeghi, 2012). The FC materials (i.e., newsletter and Facilitator’s Guide) address 
the HBM constructs of perceived susceptibility, perceived severity, perceived barriers, 
perceived benefits, cues to action, and self-efficacy (Hochbaum, Kegels, & Rosenstock, 
1952). This randomized controlled study examined the impact of FC on the nutritional 
status of congregate meal participants in a Midwest state.  
29 
 
 
 
Methods 
 A convenience sample of congregate meal program participants from 81 
congregate meal sites across 58 counties (44 rural, 14 urban) in a Midwest state were 
invited to participate in FC during the 9-month study period. Rural counties were defined 
using the rural continuum code of 4 and higher (Economic Research Service [ERS], 
2008). Recruitment took place via in-person presentations at the meal sites. Each meal 
site was assigned to either the control group or treatment group based on whether FC was 
currently offered (Table IV-1). The study protocol was reviewed and designated as 
“exempt” by the university’s Institutional Review’s Board (IRB). 
Table IV-1: Fresh Conversations Groups 
 Treatment Control 
Number of Meal sites  62 (43 rural; 69.4%)  19 (15 rural; 78.9%) 
Intervention  Attended monthly Fresh 
Conversations meeting 
 None 
Evaluation  Completed questionnaires at three time points:  
o Month 1 (PRE, n=784) 
o Month 5 (MID, n=807) 
o Month 9 (POST, n=781) 
 
Given the nature of the FC program, all congregate meal participants were offered 
a questionnaire to complete at each time point (PRE- month 1; MID- month 5; POST- 
month 9). Each participant who completed a questionnaire was assigned an identification 
code initially to ensure that each questionnaire was matched to the correct participant. A 
total of 1,303 older adults completed at least one questionnaire during the course of the 
study; 354 completed a questionnaire at each time point. Participants completed a 12- to 
14-page questionnaire comprised of sociodemographic questions, validated tools that 
assessing nutritional risk, barriers to healthy eating self-efficacy, food safety behaviors, 
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and food security. The MID and POST questionnaires also included a qualitative program 
evaluation which queried participants about program satisfaction and any perceived 
changes they made as a result of FC.  
Sociodemographic questions included age, gender, racial/ ethnic group, marital 
status, education, and self-reported health (“In general, how would you describe your 
health?”). Nutritional risk was assessed using the 25-question Dietary Screening Tool 
(DST; Bailey et Al., 2007, Bailey et al., 2009). The DST has an 83% sensitivity level, 
79% accuracy level, 75% of positive predictive values, and 75% specificity when 
compared to the risk identification based on Dietary Reference Intake. The DST assesses 
nutritional risk based on a participant’s usual dietary intake frequency of various foods 
(Bailey, 2009). Nutritional risk is based on a total score (maximum of 100): “at 
nutritional risk” (< 60 points), “at possible nutritional risk” (60 to 75 points), and “not at 
nutritional risk” (>75 points) (Bailey, 2009). 
Healthy eating self-efficacy was assessed using the Healthy Eating Self-Efficacy 
Scale (Goodness of fit Index: 0.98; root mean square (RMS): 0.059, RMS error of 
approximation: 0.3) (Schwarzer & Renner, 2000). Participants answered five questions 
about making diet changes under different situations based on a four-point Likert scale (1 
= “Very uncertain”; 4 = “Very certain”). Scores were totaled and averaged for a 
maximum score of four.  
Food safety practices were assessed using the 10-question Food Safety Quiz 
(FSQ) which measures the frequency of safe food handling practices (University of 
Hawaii Cooperative Extension, 2006). Participants could choose to respond with “Yes” 
(1 point), “No” (0 points), and “Sometimes” (0.5 points) to reflect their frequencies of 
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carrying out each food safety practice. The scores are tallied for a total score of 10 points 
(University of Hawaii Cooperative Extension, 2006).  
Food security was assessed via the U.S. Household Food Security Survey 
Module: Six-Item Short form (ERS, 2014) which includes questions inquiring about food 
eaten in the individual household in the past 30 days, and if the individual household was 
able to afford the food they need. Responses include “often” (1 point), “sometimes” (0.5 
point), or “no” (0 point); maximum score equals 6 points. A higher total food security 
score indicates “very low” food security, while a lower total score indicates “high or 
marginal” food security (ERS, 2014). 
 
Data Analysis 
Statistical analyses were conducted using the IBM SPSS Statistics, version 24.0. 
General descriptive statistics assessed sociodemographic responses and summarized 
baseline (PRE) nutritional risk categories, healthy eating self-efficacy, food safety 
behaviors, and food security. Independent t-tests identified baseline differences in 
sociodemographic characteristics between the treatment and control groups. Analysis of 
covariance analysis (ANCOVA) assessed changes from each time point for Treatment 
and Control for each variable while controlling for baseline differences between groups. 
A two-way repeated measure ANOVA was used to assess changes of each parameters 
from all three time points. 
Block regression analysis predicted factors influencing baseline nutritional risk. 
Participants from both control and treatment groups who completed the PRE 
questionnaire (n=720) were included in the regression model analysis. Sociodemographic 
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factors with demonstrated association with nutritional status were included in this model: 
self-reported health status, education, age, gender, self-efficacy and food security.  
General linear model analysis assessed the association between attendance, 
gender and self-efficacy with the nutritional risk score change (POST score minus PRE 
score) for participants who completed a questionnaire at all three time points (n=354). 
For FC to be influenced by the intervention a minimal dosage effect of attending at least 
four sessions was established; therefore, participants who had minimal program 
attendance (i.e., 1 to 3 sessions) were not included in the analysis. The final analysis 
compared treatment participants who attended four or more sessions with the no contact 
control group participants (n=145). Only PRE and POST time points nutritional risk 
scores were used for the analysis.  
 
Results 
Participants were mostly white (95.5%), widowed (56.7%), females (76.8%), who 
rated their health as “good or “somewhat good” (60.4%) (Table IV-2). Over three-
quarters (79.1%) were classified as having “high or marginal” food security and nearly 
half (44.7%) were classified as “at possible nutritional risk” (Table IV-2). Baseline 
differences were detected within gender, marital status, and education between Treatment 
and Control groups. 
  
3
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Table IV-2: Sociodemographic Characteristics of Participants.  
Characteristics Overall Treatment (n=709) Control (n= 594) 
Number (n) Percent (%) Number (n) Percent (%) Number (n) Percent (%) 
Age (years) N= 1020 N=563 N=457 
60-70  
71-80  
81 + 
224 
352 
444 
22.0 
34.5 
43.5 
114 
193 
256 
20.2 
34.3 
45.5 
110 
159 
188 
24.1 
34.8 
41.1 
Gender N=1288 N =709 N=586 
Male 
Female 
317 
971 
24.6 
75.4 
134 
568 
19.1 
80.9 
183 
403 
31.2 
68.8 
Race N= 1058 N = 588 N=470 
White 
Black 
Hispanic 
Asian 
Other 
1,015 
22 
8 
8 
5 
95.9 
2.1 
0.8 
0.8 
0.5 
559 
17 
3 
5 
4 
95.1 
2.9 
0.5 
0.9 
0.7 
456 
5 
5 
3 
1 
97.0 
1.1 
1.1 
0.6 
0.2 
Marital Status N=1061 N=591 N=470 
Single 
Married 
Divorced 
Widowed 
96 
276 
140 
549 
9.0 
26.0 
13.2 
51.8 
56 
132 
70 
333 
9.5 
22.3 
11.8 
56.4 
40 
144 
70 
216 
8.5 
30.6 
14.9 
46.0 
Education N= 1054 N=588 N=466 
Less than high school 
High school/GED 
Some College 
Associate or technical degree 
Bachelor’s or higher 
97 
484 
239 
84 
150 
9.2 
45.9 
22.7 
8.0 
14.2 
60 
302 
125 
42 
59 
10.2 
51.4 
21.3 
7.1 
10.0 
37 
182 
114 
42 
91 
7.9 
39.1 
24.5 
9.0 
19.5 
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Self-Reported Health N=642 N=367 N=275 
Very Poor 
Somewhat Poor 
Average 
Somewhat Good 
Very Good 
9 
90 
201 
188 
154 
1.4 
14.0 
31.3 
29.3 
24.0 
4 
51 
111 
111 
90 
1.1 
13.9 
30.2 
30.2 
24.5 
5 
39 
90 
77 
64 
1.8 
14.2 
32.7 
28.0 
23.3 
Food Security N= 729 N=410 N=319 
High/Marginal 
Low 
Very Low 
577 
125 
27 
79.1 
17.1 
3.7 
334 
62 
14 
81.5 
15.1 
3.4 
243 
63 
13 
76.2 
19.7 
4.1 
Nutritional Risk N =667 N=361 N=306 
At Risk 
At Possible Risk 
Not at Risk 
291 
298 
78 
43.6 
44.7 
11.7 
153 
164 
44 
42.4 
45.4 
12.2 
138 
134 
34 
45.1 
43.8 
11.1 
 
35 
 
 
No significant changes were detected at any time point for nutritional risk, healthy 
eating self-efficacy, food safety behaviors, or food security overall or by groups. PRE 
nutritional risk was significantly influenced by age, gender, education and health status 
(R2= 0.102 F (4, 558) = 15.760, p< 0.01). This model (Model 4; Table IV-3) explained 
approximately 10% of the variability in PRE nutritional risk. When self-efficacy was 
added (Model 5), it strengthened the model and explained approximately 15% of the PRE 
nutritional risk variability (R2 of 0.150, F (5, 557) = 19.728, p< 0.01). The addition of 
food security (Model 6) did not have any significant impact. In the full model (Model 5), 
self-efficacy (ß=0.23), education (ß=0.19) and age (ß=0.19) were the most significant 
predictors (p<0.05) of PRE nutritional risk among all factors (Table IV-3).
  
3
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Table IV-3: Results summary of block regression analysis. 
Factor Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
 B±SE β B±SE β B±SE β B±SE β B±SE β B±SE β 
Health Status 2.31±0.50 0.19 a 2.18±0.49 0.18 a 1.81±0.49 0.15 a 1.78±0.49 0.15 a 1.29±0.48 0.11 a 1.19±0.49 0.10 a 
Education   1.65±0.42 0.16 a 1.82±0.42 0.18 a 1.99±0.41 0.19 a 1.94±0.41 0.19 a 1.86±0.41 0.18 a 
Age     0.22±0.05 0.51 a 0.23±0.05 0.18 a 0.23±0.05 0.19 a 0.21±0.05 0.17 a 
Gender       2.55±1.15 0.09 b  2.45±1.11 0.11 b 2.32±1.12 0.08 b 
Healthy Eating Self-
Efficacy 
        0.79±0.14 0.23 a 0.78±0.14 0.22 a 
Food Security           -0.50±0.37 -0.06 c 
R2 0.037 0.063 0.093 0.102 0.150 0.153 
F 21.778 18.861 19.218 15.760 19.728 16.774 
Note: a p<0.01; b p<0.05; c p=0.17 
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Finally, the mean nutritional risk score for those who attended four or more 
sessions was significantly higher than the control group (p=.043) when controlling for the 
effects of gender (p=.061) and self-efficacy (p=.098). Frequent attenders had a nutritional 
risk score that was 1.872 points higher compared to less frequent attenders.  
 
Discussion 
The majority of participants were identified as at “possible nutritional risk” or “at 
nutritional risk,” which is consistent with a multi-state study in which the majority of 
older adults who elected to take part in lifestyle interventions (80.1%) were either 
classified as at “possible nutritional risk” or “at nutritional risk” (MacNab et al., in press). 
This is higher than the national data, which suggests 35-50% of community-residing 
older adults and 65% of older adults who are hospitalized are either “at nutritional risk” 
or “malnourished” (National Resource Center on Nutrition, Physical Activity and Aging, 
2015).   
The high prevalence of nutritional risk detected with this group is likely due to the 
demographics of this sample. Most FC participants were older females living in rural 
counties; all of which can adversely affect nutritional status. Research has shown that 
nutritional risk increases with ages (Aliabadi et al., 2008; Cuervo et al., 2009). Older 
women, especially those who live in rural areas, are at much higher nutritional risk 
(Pilgrim, Robinson, Sayer, & Roberts, 2015). Research also indicates older adults who 
live in rural areas have higher nutritional risk (Chen, Cheng, Chuang, & Shao, 2014), and 
deteriorating health than their urban counterparts (Pilgrim, Robinson, Sayer, & Roberts, 
2015) due to limited access to health services and food (Boulos, Salameh, & Barberget-
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Gateau, 2016; National Rural Health Association, 2011).  Additionally, the majority of 
participants in this sample had a high school degree or lower, which may have adversely 
affected their nutritional status. Adults with higher education level typically have 
healthier eating habits (Kant & Graubard, 2013; Konttinen et al., 2012) and better 
nutritional status (Timpini et al., 2011) due to their increased accessibility to nutrition 
information and this making better informed choices (Pampel, Krueger, & Denny, 2010).  
The high rates of nutritional risk for this sample were somewhat surprising given 
their food security classification. The majority was classified as having “marginal/high” 
food security. However, it has been suggested that the more food insecure [lower food 
security] someone is, the higher their nutritional risk [lower nutritional risk score] 
(Holben, Barnett, & Holcomb, 2008). Households and individuals with “low” food 
security are less likely to obtain adequate nutrition and health due to the limited food 
choices that are available and affordable to them (Dachner et al., 2010; Dammann & 
Smith, 2009; Huet, Rosol, & Egeland, 2012; Kirkpatrick & Tarasuk, 2008). The higher 
prevalence of food security among this group may also explain why the addition of food 
security into the block regression model did not influence nutritional risk.  
No significant change in nutritional risk from PRE to POST was detected. This 
lack of change may be attributable to the program intensity. Participants had the 
opportunity to receive 30 minutes of nutrition education monthly for 9 months (270 hours 
total); however, the average number of sessions attended was 4 (120 minutes). Although 
attendance positively influenced nutritional status, it appears that duration of the current 
intervention was not sufficient to promote changes. For example, Hersey et al. (2015) 
reported significant improvement in fruit and vegetable consumption among older adults 
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who received 180 minutes of education. Similarly, Francis, MacNab, and Shelley (2014) 
noted a change in nutritional risk score over a six-month period (180 minutes of 
education).  Finally, McClelland and others (2013) reported increased knowledge and 
behavioral change in older adults after 300 minutes of a nutrition intervention.  
Findings also suggest that those who attended more FC sessions had lower 
nutritional risk (i.e., higher DST score) than the control group. The combination of 
attendance, gender, and self-efficacy explained about 3.4% of variation in nutritional risk. 
This suggests other variables not included in the analysis could provide a substantially 
greater amount of explained variation. More research is needed to explore which factors 
are influencing nutritional risk so SNAP-Ed programs and other nutrition interventions 
for older adults can address these factors and increase the likelihood of these programs 
being effective in mitigating nutritional risk. 
Finally, the lack of change in self-efficacy for overcoming barriers to healthy 
eating may be due to the high self-efficacy (2.97 out of 4 points) of participants observed 
at PRE. Healthy eating self-efficacy was found to be the most significant predictor of 
baseline nutritional risk among this sample. This finding was expected as perceived self-
efficacy is a major determinant of performance independent of an individual’s actual 
underlying skill (Bandura, 1997) with a higher self-efficacy regarding nutrition leading to 
more nutrition-related outcomes (Bandayrel & Wong, 2011; Larsen, McArdle, Robertson 
& Dunton, 2015; McCarroll et al., 2013; Orlander et al., 2013;).  
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Limitations 
 Generalizability of these findings is limited due to the use of convenience 
sampling, lack of diversity of the sample and use of self-report tools. Participants were 
primarily white rural-residing females, which is similar to the state’s demographic of the 
older population (Administration on Aging, 2012; U.S. Census Bureau, 2015) yet not 
nationally representative. Future studies should include a more diverse sample. The 
convenience sampling method used to recruit congregate meal participants may have 
resulted in the inclusion of those who were either more interested or motivated to make 
positive behavioral changes or who were healthier in general. Finally, self-reported data 
may also have been subject to socially biased responses. 
 
Summary 
Our findings suggest the frequency of attendance and baseline healthy eating self-
efficacy are important factors that influence nutritional risk among congregate meal 
participants, and therefore should be taken into consideration when designing nutrition 
intervention programs. In addition, a better understanding of the factors that influence 
self-efficacy in overcoming barriers to healthy eating and nutritional risk will allow for 
the tailoring of nutrition education that better meets the needs of older adults and produce 
positive behavioral outcomes. Finally, the intensity of FC may be enhanced and 
strengthened by a more coordinated nutrition education effort between the Congregate 
Meal Program, SNAP-Ed, and community agencies (e.g., Cooperative Extension). These 
coordinated efforts could be a combination of in-person program delivery and through 
indirect methods (e.g., online programs, table tents, posters, brochures, etc.). These 
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collaborations could promote higher frequency of contact with older adults and hence 
increase program intensity and reinforce important nutrition messages to older adults.
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CHAPTER V 
FOOD HANDLING PRACTICES PLACING CONGREGATE MEAL 
PARTICIPANTS AT RISK OF FOODBORNE ILLNESS 
 
Introduction 
Foodborne illness is a public health concern for older adults. Older adults (age 60 
years and older) are more susceptible to foodborne infections and illnesses due to a 
compromised immune system. Additionally, chronic disease, medical treatments, poor 
nutritional status, and changes in physiological function during aging process such as loss 
of stomach acidity are also factors that put older adults at higher risk for foodborne 
illness (United States Food & Drug Administration [FDA], 2016). Each year, foodborne 
illness affects 48 million people nationally (FDA, 2011); among these cases, children and 
older adults are the most affected (FDA, 2016).  
Despite being at a higher food safety risk, older adults often do not follow 
recommended safe food handling practices (Anderson, Verrill, & Sahyoun, 2011) and are 
likely to consume more high-risk foods (Samuel et al., 2007). Yet, older adults are more 
likely to consider themselves as “knowledgeable” about food safety (Cates et al., 2004). 
Since older adults are not following safe food handling practices, there appears to be a 
gap in food safety risk knowledge and practice among older adults. Understanding the 
food safety practices to which older adults do not fully adhere will help identify the areas 
for future food safety education targeting older adults. The objective of this study was to 
assess food handling behaviors placing older adults at increased risk for foodborne 
illness. 
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Materials and Methods 
A convenience sample of 1,019 older adults was recruited from 81 congregate 
meal sites across 58 counties (44 rural, 14 urban) in a Midwest state. Rural counties were 
defined using the rural continuum code of 4 and higher (ERS, 2008). Recruitment was 
accomplished through in-person presentations conducted at the meal sites. The study was 
reviewed and approved by the university’s Institutional Review Board (IRB) for 
exemption status.  
Food safety was assessed using the 10-question Food Safety Behavior 
Questionnaire (FSBQ), which measures the frequency of following select behaviors 
(Table V-2; University of Hawaii Cooperative Extension Service, 2006). Participants 
responded with “Yes” (1 point), “No” (0 points) and “Sometimes” (0.5 points) to 
describe the frequency of carrying out each food safety behavior; individual scores were 
calculated for a maximum total score of 10 points, with higher score indicating higher 
frequencies in carrying out safe food safety behaviors (University of Hawaii Cooperative 
Extension Service, 2006). Participants also completed sociodemographic questions 
regarding age, gender, racial/ ethnic group, marital status, and education (Table V-1).   
Statistical analyses were conducted using IBM SPSS Statistics, version 24.0. 
General descriptive statistics assessed the frequencies of response for each question. Chi-
square tests measured the association between the sociodemographic factors (race, 
gender, age, marital status, and education) and individual food safety practices. For data 
analytic purposes some sociodemographic variables were recoded into two categories. 
Race/ethnicity was divided into two groups: People of color (i.e., African American, 
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Hispanics/ Latinos/Latinas, or Asians; n=42) and white (n=968). Marital status was 
dichotomized into “married” and “non-married” (i.e., single, widowed or divorced); 
education was recoded into “High School or Less” (i.e., high school degree or less) and 
“Some college and above.” 
 
Results 
The majority of participants were white (95.8%), widowed (52.8%), females 
(76.3%), with at least a high school/ GED education level (46.0%) (Table V-1).  
Table V-1: Sociodemographic characteristics among older adult participants. 
 Number (N) Percentage 
(%) 
Age (N= 1,019) 
60-70  
71-80  
81-90  
>90  
 
224 
351 
364 
80 
 
22.0 
34.4 
35.7 
7.9 
Gender (N=1,019) 
Female 
Male 
 
778 
241 
 
76.3 
23.7 
Race/ Ethnicity (N=1,010) 
White 
Black 
Hispanic/Latino/Latina 
Asian 
Other 
 
968 
22 
7 
8 
5 
 
95.8 
2.2 
0.7 
0.8 
0.5 
Marital Status (N=1,013) 
Single  
Married 
Divorced 
Widowed 
 
82 
263 
133 
535 
 
8.1 
26.0 
13.1 
52.8 
Education (N=1,006) 
Less than high school 
High School or GED 
Some College 
Associate Degree/ Technical Degree 
Bachelor’s degree or higher 
 
93 
463 
229 
77 
144 
 
9.2 
46.0 
22.8 
7.7 
14.3 
52 
 
 
 
 
Participants reported “no” or “sometime” most often to four food safety 
behaviors: (1) “thaw meat in the refrigerator” (50.0%), (2) “pick up refrigerated and 
frozen foods just before checking out” (40.3%), (3) “check ‘sell-by’ or ‘use-by’ dates on 
packages when shopping or eating” (34.1%), and (4) “keeping raw meat or poultry juice 
away from other foods by using separate cutting boards” (21.5%) (Table V-2).  
Table V-2: Distribution of FSBQ Reponses. 
Food Safety Behavior Number 
(N) 
Percentage 
(%) 
I always thaw meat in the refrigerator. (N=988) 
Yes 
No/ Sometimes 
 
486 
486 
 
50.0 
50.0 
When grocery shopping, I pick up refrigerated and frozen 
foods just before checking out. (N=988) 
Yes 
No/ Sometimes 
 
 
590 
398 
 
 
59.7 
40.3 
I check “sell-by” or “use-by” dates on packages when 
shopping or eating. (N=986) 
Yes 
No/ Sometimes 
 
 
650 
336 
 
 
65.9 
34.1 
I keep raw meat or poultry juice away from other foods by 
using separate cutting boards. (N=974) 
Yes 
No/ Sometimes 
 
 
765 
209 
 
 
78.5 
21.5 
I refrigerate my leftovers immediately. (N=969) 
Yes 
No/ Sometimes 
 
845 
124 
 
87.2 
12.8 
I wash my hands before I prepare food. (N=985) 
Yes 
No/ Sometimes 
 
892 
93 
 
90.6 
9.4 
I keep kitchen towels and sponges clean. (N=981) 
Yes 
No/ Sometimes 
 
902 
79 
 
91.9 
8.1 
Spoiled leftover food does not always smell, taste, or look 
bad, so when I’m in doubt, I throw it out. (N=992) 
Yes 
No/ Sometimes 
 
 
921 
71 
 
 
92.8 
7.2 
   
53 
 
 
   
Table V-2 (continued): 
Food Safety Behavior Number 
(N) 
Percentage 
(%) 
I wash cutting boards that have touched raw meat or poultry 
between uses. (N=976) 
Yes 
No/ Sometimes 
 
 
909 
67 
 
 
93.1 
6.9 
When I bring my groceries home, I refrigerate cold foods 
immediately. (N=996) 
Yes 
No/ Sometimes 
 
 
967 
29 
 
 
94.9 
2.8 
  
 Table V-3 shows the food safety behaviors that were associated with gender, race, 
age, marital status, and education. Men more than women reported not engaging in 
behaviors such as: handwashing (χ2 [1] = 4.671, p =.031), using separate cutting boards 
(χ2 [1] = 4.525, p = .033), washing cutting boards before use (χ2 [1] = 10.063, p =.002), 
throwing out suspicious leftovers (χ2 [1] = 10.994, p =.001), and keeping kitchen 
towels/sponges clean (χ2 [1] = 8.895, p =.003). Secondly, a higher percentage of those 
from a minority group stated they did not pick up cold or frozen food last before checkout 
(χ2 [1] = 8.649, p=.003), and did not thaw meat in the refrigerator (χ2 [1] = 5.112, 
p=.0.024) compared to those who identified as white. Conversely, a higher percentage of 
those who identified as white did not check food package dates (χ2 [1] = 4.045, p=.044) 
compared to those from a minority group. Additionally, participants ages 71-80 years 
were less likely to thaw meats in the refrigerator (χ2 [2] = 10.105, p=.006) and did not 
refrigerate leftover food immediately (χ2 [2] = 6.756, p=.034) compared to the other age 
groups. Similarly, more married respondents compared to the non-married respondents 
reported not thawing meat in the refrigerator (χ2 [1] = 7.577, p=.006) or checking food 
package dates (χ2 [1] = 5.839, p=.016).  Finally, those with a lower education level were 
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less likely to wash cutting boards between uses (χ2 [1] = 4.015, p=.045) than those who 
have a higher education level.  
Table V-3: Influence of Sociodemographic Characteristics on Food Safety Practices 
 Percent Within 
Group Reporting 
“No/Sometimes” 
(%) 
Chi Square Value P-value 
Thaw meat in the refrigerator 
Race 
White 
People of color 
 
49.2 
67.5 
 
5.112 
 
.024 
Age 
60-70 
71-80 
81-90 
90+ 
 
47.0 
57.0 
45.9 
50.0 
 
10.105 
 
.006 
Marital Status 
Married 
Non-Married 
 
29.9 
70.1 
 
7.577 
 
.006 
Refrigerate leftovers immediately 
Age 
60-70 
71-80 
81-90 
90+ 
 
15.0 
15.3 
9.5 
12.8 
 
6.756 
 
.034 
Marital Status 
Married 
Non-Married 
 
23.1 
76.9 
 
5.839 
 
.016 
Wash cutting boards after contact with meat 
Gender 
Males 
Females 
 
11.6 
5.5 
 
10.063 
 
.002 
Education 
High School or Less 
College and Above 
 
8.3 
5.0 
 
4.015 
 
.045 
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Table V-3 (continued): 
Check dates on food packages 
Race 
White 
People of color 
 
34.7 
19.5 
 
4.045 
 
.044 
Use separate cutting boards 
Gender 
Males 
Females 
 
26.5 
19.9 
 
4.671 
 
.033 
Wash hand before preparing food 
Gender 
Males 
Females 
 
13.1 
8.3 
 
4.525 
 
.031 
Throwing out suspicious leftovers 
Gender 
Males 
Females 
 
12.1 
5.7 
 
10.994 
 
.001 
Keeping kitchen towels/ sponges clean 
Gender 
Males 
Females 
 
12.8 
6.6 
 
8.895 
 
.003 
Pick up cold food last before check out 
Race 
White 
People of color 
 
39.2 
61.9 
 
8.649 
 
.003 
 
 
Discussion 
 This study suggests older adults do not fully adhere to recommended food safety 
behaviors. These behaviors appear to be associated with gender, race, age, education and 
marital status. Key food safety risk behaviors noted by the study sample include 
temperature control, reading food packages sell-by/ use-by date, and cross-contamination. 
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Findings reflect that of Roy et al. (2016) who identified a similar knowledge gap related 
to safe food handling practices among community-residing older adults. Roy et al. found 
a knowledge gap related to safe thawing of meat, examining food package dates, 
choosing cold foods last when shopping, and using separate cutting boards. 
Gender was found to be associated with several food safety behaviors. This 
finding may be due to less food safety awareness and/or risk perception among men. 
Research indicates males generally pay less attention to potential food safety hazards 
compared to females (Newman, Leon, Rebolledo, & Scallan, 2015; Patil, Cates, & 
Morales, 2005) and are less likely to adhere to recommended food safety behaviors 
related to hand washing and cross-contamination prevention (Cates et al., 2009) than 
females. Similarly, Anderson, Verrill, and Sahyoun (2011) reported that females are more 
likely to practice effective handwashing behaviors and less likely to eat suspicious 
leftover and potentially risky food than males. The association between gender and food 
safety behaviors detected in this study may also be attributable to knowledge; research 
has identified that women, when compared to men are likely to be more knowledgeable 
about foodborne bacteria and the potential risks of foodborne illness (Anderson, Verrill, 
& Sahyoun, 2011).  
Race also appeared to be associated with food safety practices related to selection 
(i.e., choosing cold foods last at the grocery store, reading package dates). Previous 
research has identified that underrepresented minority groups tend to have a higher 
incidence of foodborne infections attributable to socioeconomic status, food safety 
knowledge and cultural differences (Chang, Groseclose, Zaidi, & Braden, 2009). 
Although those from underrepresented minority groups perceive their risk of foodborne 
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illness to be “high or very high” (Anderson, Verrill, & Sahyoun, 2011), they are more 
likely to carry out risky cooking/ food preparation practices such as unaware of the use of 
a food thermometer and reheating leftovers to proper temperature (Cates et al, 2009). 
Further investigations are warranted to determine the role of race/ethnicity has in food 
safety behaviors so that culturally-appropriate education programs can be developed.  
Age (particularly being older), marital status, and educational status influenced 
food safety practices related to thawing meat, food package dates, and cutting board 
hygiene. These findings support previous research related to age and food safety. Cates et 
al. (2009) reported those ages 60-69 years followed recommended thawing practices 
more often than the other age groups.  Related to marital status, older adults who live 
alone are less likely to follow recommended food temperature control practices 
(Anderson, Verrill, & Sahyoun, 2011). Additionally, being married appears to protect 
against risky food safety practices. Marital status is associated with higher food safety 
knowledge, adherence to food safety practices and in-home safe food handling (Langiano 
et al., 2012). Married couples also tend to check dates on food packages more frequently 
and keep raw food separately from cooked food than those who are not married 
(Langiano et al., 2012). Finally, education seems to influence cutting board hygiene 
practices among this sample. Those with less education reported not washing cutting 
boards more frequently than those who were married. This may be due to their self-
efficacy for safe food handling. Unusan (2007) reported a positive correlation between 
education and self-efficacy in carrying out safe food handling behaviors. 
 
Limitations 
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 The results of this study are not generalizable due to the limited diversity of 
participants, the questionnaire used, and social desirability bias. The majority of study 
participants were white females residing in rural areas which is representative of the 
state’s demographic of this age group (U.S. Census Bureau, 2015; Administration on 
Aging, 2012), but not representative of the national older adult population. Convenience 
sampling used in the study may have resulted in recruiting older adults who are more 
interested in and aware of recommended health behaviors, including safe food handling 
practices. Furthermore, it is unknown whether the participants who responded with 
“no/sometimes” selected this answer because they were not practicing the stated 
behavior, or because they are not involved in the food selection and/or preparation 
process. Finally, data are self-reported which may have resulted in more affirmative 
responses due to social desirability bias. Despite these limitations, the information 
acquired does provide insight on what food safety topics may be of interest to 
community-residing older adults.  
 
Implications/Summary 
These study findings suggest a need for food safety education among older adults 
that target recommended food handling behaviors related to temperature control, cross-
contamination, and product selection practices. Special attention should be paid when 
creating food safety materials and curriculum related to age, gender, education, race and 
marital status. Future surveys should also include questions inquiring about participants’ 
involvement in specific food handling behaviors, such as meal preparation and grocery 
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shopping. Research exploring the food safety needs of older adults should expand upon 
study findings, particularly to increase the diversity of older adults. 
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CHAPTER VI 
CONCLUSIONS 
 
Study 1 examined the impact of the SNAP-Ed program, Fresh Conversations, on 
the nutritional status of congregate meal participants age 60+ in a Midwest state. It also 
investigated the factors that influence nutritional risk for this age group. Study 2 
identified the food safety behaviors that may be placing older adults at risk for foodborne 
illness.  
Study 1 found the majority of congregate meal participants surveyed were at 
“possible nutritional risk” or “at nutritional risk”, even though most were classified as 
having “high/ marginal” food security. Nutritional status was influenced by self-efficacy, 
age, gender, education, self-perceived health status, and attendance in a SNAP-Ed 
program. These findings suggest future SNAP-Ed programs may benefit from focusing 
on strengthening participants’ self-efficacy in overcoming barriers to healthy eating. 
Additionally, SNAP-Ed programming for older adults must take the sociodemographic 
characteristics of older adults into consideration when designing curriculum as these can 
impact nutritional status. Additionally, it appears attending at least four classes (120 
minutes) results in better nutritional status although it did not change overall nutritional 
risk. An increase in frequency of contact and intensity of Fresh Conversations, may lead 
to more effective nutrition intervention programming 
The findings related to the food safety behaviors assessment indicate the need for 
education in the area of temperature control, cross contamination, and product selection 
practice for older adults. These behaviors seem to be associated with age, gender, 
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education, race, and marital status. Future intervention efforts should target these specific 
demographic populations to create effective intervention programs. 
Overall, the SNAP-Ed nutrition education program is effective in improving older 
adults’ nutritional status. The program effects may be strengthened by increasing 
program intensity and creating education materials targeting improvement of self-
efficacy, while also tailoring the content to meet the specific needs of older adults from 
different social demographic backgrounds. 
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